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ABSTRACT: Research on elevator noise has mainly focused on the cause of its occurrence and measures to
reduce it. There is still insufficient research on how to accurately measure and evaluate elevator noise. There is
ameasurement method established as an international standard for the measurement method, but it is also difficult
to apply to high-rise apartments, and there are many cases that do not closely reflect the characteristics of elevator
noise. In order to solve this problem, a study was conducted to improve the elevator noise measurement method
in the current standard. In this study, the characteristics of elevator noise were closely identified. Through
frequency analysis of the elevator noise and other equipment, it was verified that the elevator noise is noise with
different characteristics from other equipment. Elevator noise was compared with heavy floor impact noise, which
is a representative structural transmission noise, as structural transmission noise. Elevator noise was compared
with heavy floor impact noise, which is a representative structural transmission noise, as structural transmission
noise. The correlation between bang machine and rubber ball was found to be very high at 0.9 level. As a result,
it was verified that the mid-low frequency band of the elevator noise is the main structural transmission noise and
cannot be evaluated together with other equipment.
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51900, k2 U] 2] © 13 Oct, ZA1 2542315 Hy impact floor noise.
Equipment Company Remarks
Table 1. Measurement equipment for elevator noise Mi,zrrﬁzli(f)iﬁ& BSWA 1/2 Inch, Class 1
Equipment Company Remarks Analyzer SA-01 4CH
Mﬁf}‘;ﬁ‘;‘z & GRAS 1/2 Inch, Class 0 Cable - BNC
Analyzer SINUS 4CH B;is:i::;e S&\;II;C;REA -
Cable - Lemo 7pin
Fig. 2. (Color available online) Measurement for heavy—
weight impact floor noise (Bang machine and receiving

Fig. 1. (Color available online) Measurement detail

and microphone position for elevator noise,

room).
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Table 3. Measurement equipment for sink water
supply noise and fume hood operation sound.

Equipment Company Remarks
Microphone &
Amplifier BSWA 1/2 Inch, Class 1
Analyzer SA-01 4CH
Cable - BNC

Table 4, Measurement equipment for water drain

noise,
Equipment Company Remarks
Microphone &
Amplifier NTI XL2 1/4 Inch
Analyzer ICH

Fig. 3. (Color available online) Measurement site
and details for sink water supply noise and fume
hood operation sound.

Fig. 4. (Color available online) Measurement site
and details of water drain noise,
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Table 5. Measurement result of three equipment.

Frel?alfélcy Sink Watf:r F:;E:altli(;(r)ld Water. drain
(Hz) supply noise sound noise
25 7.5 3.9 16.1
315 17.1 8.5 19.8
40 16.7 10.9 28.5
50 16.8 12.5 389
63 19.1 24.0 41.5
80 24.0 349 48.5
100 26.4 43.4 447
125 28.5 40.7 46.9
160 29.3 31.2 514
200 28.9 36.3 52.1
250 31.1 37.0 49
315 32.7 39.7 55.9
400 30.3 43.9 55.9
500 30.1 453 56.3
630 325 41.5 60.1
800 34.8 41.8 63
1000 37.6 48.9 61.1
1250 389 44.9 60.2
1600 39.3 41.9 61.8
2000 42.6 39.6 62.1
2500 44.1 39.9 65
3150 45.0 384 65.5
4000 48.8 36.8 67.5
5000 514 35.2 672
6300 514 31.6 67.8
8000 50.0 29.4 67.8

Unit : dB(A) (LAFmax)

°, HAIAFE AES, Wy v o)
1/30ct. 4170142 31.5 Hz~8,000 Hz 714] 24 2
= Table 59} 210k Frjra i 24 = grol

2 E 20 B

g 5 =N

A3k AL
U g

T =
e xﬂsﬂ sheick. A=)
23 AR e o 8] 21%)

s fleerdd

AP o
HT—}J\—U

ol

==

Sl

E K

i

_7_]. dl3

kol
T

4.1 27| 230t HLHEH|7|7] &

=9 %%125&141@3%1000}&1‘41%%1 ¥ gk
& gepiich £77) 28 24 A3} Table 63} 7+
th 7P 22 54 S 345 vEhd Aojtt
3% A 57719 7 IR Aol A S 7 A
o]t} 3A|t) H5= 63 Hz~250 Hz T & o] =7 Lrehyt
t}. 55 2EH 021 63 Hz o A] 7} 2 ¥



Table 6. Measurement result of elevator noise,

Frequency
band 201-2602 | 201-2605 | 211-2703 | Average
(Hz)
25 23.1 28.1 26.9 26.0
315 28.0 29.3 26.5 27.9
40 50.1 27.7 24.0 34.0
50 55.2 437 374 45.5
63 49.8 42.4 33.7 42.0
80 24.4 44.8 314 33.6
100 233 324 24.8 26.9
125 19.2 249 223 22.1
160 18.1 28.2 16.6 21.0
200 18.8 26.2 13.9 19.6
250 17.3 28.9 16.5 20.9
315 16.4 32.1 27.5 253
400 13.1 30.1 16.8 20.0
500 133 27.5 13.4 18.1
630 9.3 243 9.9 14.5
800 10.5 214 9.1 13.7
1000 10.9 21.9 11.8 14.9
1250 8.1 25.5 15.4 16.3
1600 52 263 9.3 13.6
2000 2.5 15.9 4.6 7.7
2500 3.6 11.6 42 6.5
3150 3.9 4.6 3.9 4.1
4000 4.7 5.5 7.7 6.0
5000 5.7 5.4 12.1 7.7
6300 6.6 5.6 5.4 5.9
8000 6.9 5.6 6.2 6.3
Unit : dB (LFmax)
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—sink water supply noise  —Fume hood operation sound

Water drain noise = Elevator noise average

= Elevator BGN measurment BGN

Fig. 5. (Color available online) Frequency band analysis
of equipment noise and elevator noise.
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Table 7. Measurement result of heavy—weight impact
floor sound.

Frequency | 1022103 102-2203 102-801
band
(Hz) B R B R B R
50 763 | 706 | 81.5 | 75.1 | 77.1 | 705
63 716 | 652 | 77.1 | 709 | 72.8 | 653

80 612 | 588 | 688 | 64.8 | 674 | 659

100 593 | 59.2 | 63.5 | 60.8 63 62.6

125 448 | 46.8 | 50.1 | 514 50 53.5

160 443 | 50.5 | 503 | 543 | 47.7 | 54.7

200 398 | 473 | 451 | 532 | 395 | 474

250 404 | 39.7 | 422 | 459 | 372 | 41.7

315 319 | 387 | 363 | 41.6 | 35.8 | 393

400 30.0 34 30.8 | 37.2 | 31.7 | 395

500 29.7 | 304 | 305 | 309 | 303 | 31.2

90.0
Strong frequency bands

~ 80.0
)

= 700 \

Q
3 60.0
g
Z 50.0
g
g 40.0
£ 300

a

$ 20.0 -

s Low-impact frequency bands
10.0

0.0

50 63 80 100 125 160 200 250 315 400 500 630
1/3 Octave band center frequency

—Bang machine —Rubber ball Elevator

Fig. 6. (Color available online) Frequency band
analysis of heavy—weight impact noise and elevator
noise,

Table 9. Average value of bang machine and rubber
ball and elevator noise.

630 282 | 321 | 266 | 248 | 29.0 | 286 Frequency )
band Bang machine| Rubber ball Elevator
B = Bang machine, R = Rubber ball. Unit : dB (LFmax) (Hz)
50 783 72.1 50.9
Table 8. Measurement result of elevator noise. 63 78 67.1 46.1
Frequency 80 65.8 63.2 43.5
band | 201-2602 | 201-2605 | 211-2703 | Average 100 ) 0.9 363
(Hz)
50 55.2 50.8 46.7 50.9 125 48.3 206 243
63 49.8 46.6 419 46.1 160 474 532 233
80 429 44.8 42.6 435 200 415 493 230
100 372 325 392 363 230 399 42:4 240
125 24.4 24.9 235 243 315 347 399 296
160 224 283 19.8 235 400 308 369 229
200 24.8 26.2 18.0 23.0 500 302 308 20
250 223 289 20.9 24.0 630 279 285 214
315 28 385 275 29.6 Unit : dB (LFmax)
400 14.6 35.0 19.0 229
500 156 368 166 230 %7]—§ %:\‘___’_%}:oﬂ EH‘(%H Z‘ILZ‘}- }2)]-?_.*(—)] 'E—}’\jl% ;‘(_]_'3(1)-]
630 16.4 34.1 13.8 214 st A A SHs A WA 54 4
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Table 10. Correlation analysis of heavy—weight impact
floor sound and elevator noise.

Bang machine Rubber ball
Correlation value 0.92 0.86

Table 11, Pearson's R square of heavy—weight impact
floor sound and elevator noise.

Bang machine Rubber ball
R 0.85 0.73
60.0 [ strong frequency band |
50.0 @Y = 0.5574x + 3.7395 °
.
. R? = 0.849 e
."...
= 300 o« .
S 200 L

10.0 [ Low-impact frequency band |

0.0
0.0 20.0 40.0 60.0 80.0 100.0

Bang machine measurement value (dB)

Elevator measurement value

Fig. 7. (Color available online) Fitted curve of bang
machine and elevator measurement value,

60.0 [ Strong frequency band |

@ .

‘_3 50.0 Yy = 0.6371x - 0.8682 .
e .

= R? = 0.732 o

g 40.0 W

g & 30.0 o .

=

8 = 200 ot.oTE &0

£

§ Lt [ Low-impact frequency band |

2 0.0

-

w

0.0 20.0 40.0 60.0 80.0

Rubber ball measurement value (dB)

Fig. 8. (Color available online) Fitted curve of rubber
ball and elevator measurement value,
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